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Abstract.—Triathrix new genus (Copepoda, Harpacticoida, Cletodidae) is
established to accommodate 7. montagni new species from the California con-
tinental shelf and 7. kalki new species from the Gulf of Mexico. The genus is
characterised by a triangular, sharply pointed rostrum; a chitinous extension
bearing four socles on the posterior border of the cephalothorax; no socles on
the preanal somite; a median tube pore on the operculum; seta I of the caudal
ramus implanted posterior to seta II; antennal exopod with three setae; man-
dibular palp with five setae; maxillulary coxal endite with one seta and basal
complex with eight setae; maxillary proximal syncoxal endite with two ele-
ments, allobasal endite with a spine and two setae, endopodal setae not fused
at base; maxillipedal syncoxa without seta; no sexual dimorphism on male P3;
female P5 with baseoendopodal lobe and exopod long, rectangular and equal
in length. The two species can be distinguished easily from each other by the
size of the dorsal extension to the cephalothorax, the shape of the dorsal median
socles on the free prosomites, the length of setae on the P1 and male PS5
baseoendopodal lobe and the length to width ratio of the caudal rami and the
female P5. Enhydrosoma nicobarica Sewell, 1940 is also included in the genus

as 7. nicobarica new combination.

Sewell (1940) described Enhydrosoma
nicobarica Sewell, 1940 from a single im-
mature specimen found in weed washings
in Nankauri Harbour in the Nicobar Islands
off the north coast of Indonesia. Within the
genus Enhydrosoma Boeck this species is
unique in that the exopod of the antenna has
three setae: a large, plumose seta on the lat-
eral margin along with a large, plumose and
a small, naked seta on the distal margin. In
his consideration of the genus, Gee (1994)
dismissed E. nicobarica, in his preliminary
assessment of the genus, on the grounds
that it was a juvenile (copepodid V), al-
though he considered that an antennal ex-
opod bearing three setae was probably the
plesiomorphic condition in Cletodidae

based on this condition being found in Lim-
nocletodes, Borutsky and, reportedly, in
Acrenhydrosoma perplexa (T. Scott, 1899).
More recently, Fiers (1996) has shown that
a trisetose antennal exopod also occurs in
the copepodid I stage of E. lacunae Jaku-
bisiak, 1933 (and other Enhydrosoma spe-
cies) but the small distal seta is lost in co-
pepodid II and subsequent developmental
stages. He concluded, from this, that the an-
tennal exopod structure of E. nicobarica is
not a juvenile feature and that the species
should be removed from Enhydrosoma and
placed as species inquirenda within the
family. :

During recent monitoring studies of the
effects of oil and gas platforms on the sur-
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rounding benthic fauna on the Californian
continental shelf (Hyland et al. 1990, Mon-
tagna 1991) and the northern part of the
Gulf of Mexico (Montagna & Harper
1996), two new species of Cletodidae have
been discovered which, in the adult, have
an antennal structure exactly akin to that
described by Sewell (1940) for E. nicobar-
ica. In this paper, we describe these species
and demonstrate that they, and E. nicobar-
ica, should be placed in a new genus within
the Cletodidae.

Methods

Before dissection the habit is was drawn,
and body length measurements made, from
whole specimens temporarily mounted in
lactophenol. Specimens were dissected and
the parts mounted in lactophenol under cov-
erslips sealed with Bioseal. All drawings
were prepared using a camera lucida on a
Nikon Optiphot 20 differential interference
contrast microscope. The terminology for
body and appendage morphology follows
that of Huys et al. (1996). Abbreviations
used in the text and figures are P1-P6 for
pereiopods 1-6 exopod (endopod)-1(-2-3)
to denote the proximal (middle, distal) seg-
ments of a ramus. Body length was mea-
sured from the base of the rostrum to the
median posterior border of the anal somite
(i.e., excluding the caudal rami).

Family Cletodidae T. Scott, 1904

Our concept of the Cletodidae is based
on that defined by Por (1986) after he re-
moved many of the genera included in this
family by Lang (1948).

Triathrix, new genus
Enhydrosoma Boeck, 1872, p. 53 (part.)

Diagnosis.—Cletodidae. Body semi-cy-
lindrical with well defined somites, tapering
posteriorly without clear distinction be-
tween prosome and urosome. Cephalotho-
rax with distinct chitinous extension on dor-
sal posterior margin carrying 4 sensillum-
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bearing socles. Free-prosomites and uro-
somite-1 with 6 sensillum-bearing socles
and 4 sensilla without socles, dorso-lateral
socles usually very pronounced; uroso-
mites-2 to -4 with 4 sensillum-bearing so-
cles and 4 sensilla without socles. Female
genital double-somite with a continuous cu-
ticular rib marking line of fusion; genital
field with vestigial P6s, bearing 1 seta, cov-
ering separate gonopores; minute copula-
tory pore adjacent to cuticular rib. Preanal
somite without any socles. Urosomites, ex-
cept anal somite, with a double row of spi-
nules on ventral posterior margin and a pair
of lateral tube pores; anal somite with ad-
ditional pair of ventro-lateral tube pores,
and single tube pore on operculum. Caudal
rami much longer than wide, tapering pos-
teriorly; minute seta I implanted posterior
to seta II; seta III implanted more or less
medially on outer margin and seta VII prox-
imal to seta III on inner dorso-lateral mar-
gin; ventral and lateral tube pore present in
median portion of ramus. Rostrum well-de-
veloped, distinctly triangular in shape with
sharply pointed recurved tip. Female anten-
nule 5-segmented; setal formula 1[1], 2[8].
3[8+aesthetasc], 4[1], 5[11 +aesthetasc].
Male antennule 6-segmented. subchirocer;
segment-4 swollen, with row of lanceolate
setules but without modified setae; setal
formula 1[1], 2[9+tube pore], 3[8],
4[13 +aesthetasc], 5[2+tube pore],
6[9+aesthetasc]. Antennal allobasis with 2
pinnate setae on abexopodal margin; exo-
pod a well-developed segment with 3 setae
(1 pinnate seta on lateral margin and 1 pin-
nate and a small naked seta on distal mar-
gin). Labrum without central tuft of setules.
Mandibular palp with 5 setae. Maxillulary
coxal endite with 1 seta; basis with 8 setae.
Maxilla with 2 syncoxal endites, proximal
endite with 2 elements, distal endite with 3
elements; allobasal endite with fused spine
and 2 setae; endopod represented by 2 setae
not fused at base. Maxillipedal syncoxa
without seta; endopodal claw pinnate with
a long accessory seta and a short finger-like
projection at base. Male P3 without sexual
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dimorphism. Setal formula of P1-P4 as fol-
lows:

Exopod Endopod
P1 0:0:022 0:0/111
P2 0:0:022 0:020
P3 0:0:122 0:021
P4 0:0:122 0:021

PS5 exopod articulating with baseoendopod;
in female endopodal lobe and exopod long,
rectangular, equal in length and each with
3 setae; in male rami with 2 setae but en-
dopodal lobe reduced. Male P6 a single
asymetrical plate without setae. Sexual di-
morphism in antennule, P5, P6, urosome.
Females with 1 egg-sac, males with 1 sper-
matophore.

Type species.—Triathrix montagni new
species, by designation.

Other species.—Triathrix kalki new spe-
cies and T. nicobarica (Sewell 1940) new
combination.

Etymology.—The generic name is de-
rived from the Greek noun treis (plural tria)
meaning three and thrix meaning hair and
refers to the condition of the exopod of the
antenna.

Gender.—Feminine.

Triathrix montagni, new species.
Figs. 1-6C

Material examined.—Holotype, an adult
female (dissected) USNM 278221; para-
types, 8 females (2 dissected) and 10 males
(3 dissected) USNM 278822. All material
collected by Dr. P. Montagna at CAMP site
R4, 15 km off the central California coast,
34°43'N, 121°13’'W, from a coarse silt sed-
iment at approx. 90 m depth.

Female.—Body (Fig. 1). Length 0.59—
0.67 mm (X 0.62 mm, n = 6), almost cy-
lindrical but flattened ventrally in urosome;
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body surface glabrous. Cephalothorax ta-
pering anteriorly, relatively deep dorso-ven-
trally; ornamented with sensilla and tube
pores as in Fig. 1; anterior ventral borders
with lateral extensions (Fig. 1A) slightly re-
curved dorsally (Fig. 1B); dorsal posterior
border with large chitinous extension car-
rying 4 sensillum-bearing socles; lateral
and ventral border with 14 sensilla. Poste-
rior border of free prosomites and urosom-
ite-1 with 6 sensillum-bearing socles and 4
sensilla without socles; dorso-lateral socles
very pronounced, increasing in size poste-
riorly, each with an associated tube-pore.
Genital double-somite with continuous me-
dian cuticular rib marking line of fusion,
with 4 lateral sensillum-bearing socles and
2 dorsal sensilla; posterior border with, dor-
sally 2 sensilla, laterally 6 sensillum-bear-
ing socles (ventral pair with an associated
tube-pore) and, ventrally a double row of
spinules and 2 sensilla (Fig. 2E). Urosom-
ite-4 posterior border as for genital-double
somite except that only 4 lateral sensillum-
bearing socles. Pre-anal and anal somite
without socles or sensilla except for a pair
associated with smooth operculum (Fig.
1A); both somites with a pair of ventro-lat-
eral tube pores; anal somite with additional
pair of ventral tube-pores (Fig. 2C) and 1
tube pore on operculum (Fig. 1).

Rostrum (Figs. 1, 3E) well-developed,
fused to cephalothorax, triangular, tapering
to sharply pointed, strongly recurved tip;
with 2 lateral sensilla but, apparently, no
median ventral tube pore.

Caudal rami (Figs. 1, 2C) divergent,
slightly swollen at base and tapering pos-
teriorly; 4.1-4.4 times longer than maxi-
mum width; with tube pore mid-ventrally
and laterally immediately posterior to seta
III (Fig. 2C). Seta I inserted on ventro-lat-
eral margin, posterior to seta II; seta III in-
serted laterally at 40% of ramus length; seta
IV very small, fused at base to large seta
V; seta VI small; triarticulate seta VII in-
serted at 28% of ramus length. "

Genital field (Fig. 2D). Vestigial P6s ex-
tremely reduced with 1 seta. Gonopores
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ies. Female body A, dorsal view; B, lateral view.

new speci
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Fig. 2. Triathrix montagni, new species. A, female P5; B, male P5; C, female caudal ramus, ventral view;

D, female genital field. E, portion of posterior border of female genital double-somite.
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Fig. 3. Triathrix montagni new species. A, female antennule dislocated; B, female antennule segmentation
only; C, male antennule dislocated; D, male antennule segmentation only; E, rostrum, dorsal view.
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completely separate and under P6s (judging
by attachment of remains of egg-sac arrow-
ed in Fig. 2D). A pair of large tube-pores
immediately posterior to gonopores. Copu-
latory pore well posterior near median cu-
ticular rib, minute and maybe protected by
integumental fold.

Antennule (Fig. 3A-B) short, stout,
5-segmented. Segment 1 with 3 rows of spi-
nules and 1 large, bipinnate seta. Segment
2 with 4 pinnate and 4 naked setae. Seg-
ment 3 with 8 naked setae and an aesthetasc
fused at base to one of setae. Segment 4
small with 1 naked seta. Segment 5 with 2
strongly pinnate setae and 7 naked setae on
lateral margins; distal margin with a trithek
of 2 naked setae and an aesthetasc.

Antenna (Fig. 4A). Coxa well-developed
with row of setules. Allobasis with 2
strongly pinnate setae on abexopodal mar-
gin. Exopod well-developed, 1-segmented
with row of setules round distal margin and
with 3 setae (a large bipinnate seta on me-
dian lateral margin, a large bipinnate seta
and a small naked seta in common socket
on distal margin). Endopod with 2 rows of
strong spinules on anterior margin and a
dentate hyaline frill on posterior distal mar-
gin; armature consists of 2 spines and a seta
subdistally and, on distal margin, 3 finely
pinnate spines, 2 geniculate setae, a small
seta fused to base of large inner spine, and
a tube pore.

Mandible (Fig. 4B). Syncoxa robust with
row of setules near base of palp; gnathobase
with uni- and multi-cuspid teeth and 1 pin-
nate seta at distal inner corner. Palp well-
developed, 1-segmented, with 5 bipinnate
setae (3 on distal and 2 on inner margin).

Maxillule (Fig. 4C). Praecoxa with row
of marginal setules; arthrite with 2 large
tube setae on anterior surface, a row of se-
tules on inner margin and, on distal margin,
4 cuspid teeth and a pinnate seta. Coxa
well-defined with only 1 pinnate seta on
distal margin. Basis with a row of spinules
on anterior surface and 8 marginal elements
(2 pinnate and 1 naked setae on distal en-
dite, 2 naked setae on sub-distal endite, a
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pinnate seta representing endopod, and a
pinnate and a naked seta representing exo-
pod).

Macxilla (Fig. 4D). Syncoxa with 2 mar-
ginal rows of spinules and 2 endites; prox-
imal endite with 1 fused pinnate spine and
1 slender seta, distal endite with a fused
pinnate spine and 2 naked setae. Allobasal
endite with a fused pinnate spine and 2 na-
ked setae. Endopod represented by 2 setae
not fused at base.

Macxilliped (Fig. 4E). Syncoxa with 2

rows of spinules but no seta. Basis relative-
ly short, oval, with a row of spinules on
palmar and outer margin. Endopod repre-
sented by a minutely pinnate, recurved
spine, a long, well developed accessory
seta, and a small finger-like projection.
- P1-P4 (Fig. 5) exactly same in both sexes
(Fig. 5B-C). Intercoxal sclerites slender,
curved. Protopods ornamented on anterior
face as in Fig. 5, same in P1-P4 except that
P1 basis with a strong bipinnate seta on inner
margin and P2-P4 coxa with an extra row of
small spinules centrally. Exopods 3-segment-
ed, segments not elongate; P1 (Fig. 5SA) with
plain inter-segmental hyaline frills, P2-P4
with dentate frills; no tube pores on any seg-
ments; exopod-1 to 3 with 3 rows of spinules
on outer margin, exopod-2 and -3 with a row
of setules on inner margin; outer terminal seta
of exopod-3 much longer than distal outer
spine and 2 terminal pinnate setae with a
comb of pinnules at tip. Endopods 2-seg-
mented, endopod-2 much longer than endo-
pod-1; both segments with spinules on outer
margin, endopod-2 with setules on inner mar-
gin; P1 endopod-2 with 3 armature elements,
middle one a pinnate seta with a comb-like
tip (Fig. 5A).

P5 (Fig. 2A). Limbs well separated and
connected by slender intercoxal sclerite (not
illustrated). Small basal part of baseoendo-
pod with a tube pore on anterior surface;
outer margin with long pedicel bearing out-
er seta; endopodal lobe long, slender (4
times longer than wide), rectangular in
shape and reaching to distal margin of ex-
opod, with 3 rows of spinules on inner and



VOLUME 110, NUMBER 2 217

Fig. 4. Triathrix montagni new species. A, antenna; B, mandible; C, maxillule; D, maxilla; E, maxilliped.
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Fig. 5. Triathrix montagni new species. A, P1; B, female P3 basis and endopod; C, male P3; D, female P4
protopod and endopod.

outer margin, 1 row terminally on posterior rectangular; ornamented with 2 rows of se-
surface, and tube pore on anterior surface tules on outer margin, 1 row around distal
between inner lateral and inner sub-distal margin, and a tube pore proximally on an-
seta; bearing 3 setae inserted and orna- terior surface; bearing 3 setae inserted and
mented as in Fig. 2A. Exopod separate, ar- ornamented as in Fig. 2A.

ticulating with margin of baseoendopod; Male.—As female except in urosome,
long, slender (4 times longer than wide), antennule, P5 and P6.
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Body (Fig. 6) length 0.60-0.71 mm (X
0.64 mm, n = 8), slightly more slender than
female. Urosomite-2 and -3 completely sep-
arate. P6 (Fig. 6C) on posterior margin of
urosomite-2, an asymmetrical oval plate
with row of small spinules but no setae.

Antennule (Fig. 3C-D) 6-segmented,
sub-chirocer. Segment 1 with 3 rows of spi-
nules and a large bipinnate seta on anterior
margin. Segment 2 with nine setae (5 pin-
nate, 4 smooth) and a tube pore. Segment
3 with 8 setae (%47 pinnate, %? smooth).
Segment 4 strongly swollen with 13 setae
and an aesthetasc fused to base of 1 seta on
palmar margin; a row of strong setules on
dorsal surface. Segment 5 with 2 setae and
a tube pore. Segment 6 with a distal trithek
and 7 other setae.

P5 (Fig. 2B). Elements well separated
and connected by slender sclerite (Fig. 6C).
Baseoendopod small, endopodal lobe vir-
tually non-existant, with a tube pore on in-
ner margin and 2 terminal setae, outer seta
about half length of inner. Exopod separate,
articulating with margin of baseoendopod,
slender (3 times longer than wide), rectan-
gular, with 3 rows of spinules on inner and
outer margin and a tube-pore proximally on
anterior face; with 2 bipectinate setae dis-
tally, outer about half length of inner.

Etymology.—This species is dedicated to
our friend and colleague Dr. Paul Montagna
who provided the specimens from his col-
lections.

Variation—Amongst the 19 specimens
examined there was no variation in the
structure and proportion of the appendages
or the major features of the body ornamen-
tation.

Triathrix kalki, new species
Figs. 6D-8

Material examined.—Holotype, an adult
female (dissected) USNM 278223; para-
types, 4 females (1 dissected), 8 males (1
dissected) and 19 copepodids USNM
278224. All material collected by Dr. P
Montagna at Flower Gardens site, SE of
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Galveston Texas, in the Gulf of Mexico,
27°54'N, 93°34'W, from a silty sand sedi-
ment at 110-160 m depth.

The following description is confined to
those characters either not described for, or
which differ from, T. montagni.

Female.—Body (Fig. 7A-B) length
0.44-0.54 mm (X 0.51 mm, n = 4). Chitin-
ous extension on posterior border of ceph-
alothorax less pronounced and socles more
equal in size than in 7. montagni. Median
dorsal sensillum-bearing socles on free pro-
somites and anterior urosomites fused to-
gether into Y-shaped structure, extended
dorso-lateral socles without tube pore. Anal
operculum (Fig. 8A) fringed with fine se-
tules.

Caudal rami (Fig. 8A-B) slender, taper-
ing posteriorly, 6 times longer than maxi-
mum width in ventral view. Setae II and
VII inserted slightly more posteriorly (14%
and 33% respectively) than in 7. montagni.

Labrum (Fig. 8C). With a pore and small
row of setules medially, oral margin with a
short row of long spinules laterally and
minute denticles medially.

P1-P4 (Fig. 8D-E). Outer terminal seta
of P1 exopod-3 (arrowed in Fig. 8D) short-
er than outer distal spine. Terminal setae of
exopod-3 and endopod-2 without setule
comb at tip. Median row of small setules
on coxa of P2-P4 (Fig. 8E) slightly more
proximal in position than in 7. montagni.

P5 (Fig. 8F). Baseoendopodal lobe and
exopod 6 times longer than wide. Distal in-
ner seta on endopodal lobe shorter (in ab-
solute length) than proximal inner seta.

Male.—As female except for urosome,
antennule, PS5 and P6.

Body length 0.45-0.52 mm (X 0.48 mm,
n = 8) and slightly more slender than fe-
male. Urosomites-2 and -3 completely sep-
arate.

P5 (Fig. 7C). Exopod 4 times longer than
wide (more slender than in 7. montagni).
Outer seta on endopodal lobe not reaching
distal margin of exopod and only slightly
shorter than inner seta.

Etymology.—The species is dedicated to
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Fig. 6. Triathrix montagni new species, male urosome A, dorsal view; B, lateral view; C, ventral view.
Triathrix kalki new species, female copepodid V cephalothorax and first two free prosomites, D, dorsal view,
E, lateral view.
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Fig. 7. Triathrix kalki new species. A, female body, dorsal view; B, female body lateral view; C, male P5.
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Fig. 8. Triathrix kalki new species. A, Female operculum and caudal ramus, dorsal view; B, female caudal
ramus, ventral view; C, labrum; D, P1, E, P2 protopod; E female PS.
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our good friend and colleague Mr. Rick
Kalke, the leader of the team engaged in
the analysis of meiofauna samples from the
GOMEX project.

Variation.—Amongst the 13 adult spec-
imens examined there was no variation in
the structure and proportion of the append-
ages or the major features of the body or-
namentation.

Discussion

The specimens described above can be
placed within the Cletodidae on the basis of
the following combination of characters:
well defined somites with no hyaline frills
but with sensilla and socles on the posterior
border; an operculum with a pair of asso-
ciated sensillum-bearing socles; an anten-
nule which is 5-segmented in the female
and 6-segmented in the male; a 1-segment-
ed antennary exopod with at most three se-
tae; rami of the mandible and maxillule
fused to the basis; a maxilla with two syn-
coxal endites; a chelate maxilliped without
setae on the basis; the P1 with a 2-seg-
mented endopod in which endopod-2 is
much longer than endopod-1; endopod-1 of
P1-P4 without an inner seta; P1 and P2 ex-
opod-3 with four setae/spines; the P5s in
both sexes not fused medially; the male P6
an asymetrical plate without armature ele-
ments.

Gee (1994) and Gee & Huys (1996) re-
gard the structure of the antenna to be sig-
nificant in phylogenetic considerations
within the Cletodidae. The antenna of the
above species (and of E. nicobarica) is the
most primitive condition found in the fam-
ily with two setae on the abexopodal mar-
gin of the allobasis and a 1-segmented ex-
opod bearing three setae, two on the distal
margin and one on the lateral margin. Lim-
nocletodes also retains the primitive struc-
ture of the antennary exopod but has lost
one seta on the abexopodal margin of the
allobasis. In the original description of
Acrenhydrosoma perplexa, Scott (1899) il-
lustrates (plate XI, fig. 15) an exopod with
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three setae but this are not homologous with
the above because there is only one seta on
the distal margin and two setae on the lat-
eral margin. Fiers (1996) is of the opinion
that the proximal lateral seta may have been
confused with a large spinule, especially in
the light of the fact that the other two spe-
cies of Acrenhydrosoma Lang (see Lang,
1965 and Schizas & Shirley 1994) have
only one terminal and one lateral seta. All
other genera within the Cletodidae have ei-
ther (a) a well developed exopod with two
setae (one distal and one lateral) and one or
no setae on the abexopodal margin of the
allobasis; or (b) a small cylindrical exopod
with one seta and with two or one setae on
the abexopodal margin of the allobasis.
Although the structure of the antenna in
the species described in this paper is ple-
siomorphic they are placed in a separate ge-
nus on the basis of the following autapo-
morphies: A chitinous plate with four so-
cles on the posterior margin of the cepha-
lothorax. Most genera of cletodid usually
have more than four socles arranged around
the margin of the cephalothorax but in no
species has a chitinous extension to the
cephalothorax been described; No socles on
the preanal somite. The arrangement of so-
cles on the urosomites has not always been
accurately recorded but for all species and
genera that we have examined in detail
there are always two non-sensillum bearing
socles on the posterior border of this so-
mite; A median tube pore on the opercu-
lum. The presence of a pore in this position
has not been recorded before in the Cleto-
didae but again this could be the result of
lapses in observation or resolution of mi-
croscopes used by previous workers; Seta I
of the caudal ramus inserted posterior to
seta II. In all other genera in the family,
where the condition is known, seta I and
seta II arise in very close proximity on the
lateral margin of the ramus; The maxillu-
lary coxal endite with only | seta. For many
genera and species of Cletodidae the
mouthparts are unknown. However,
amongst those that are known, there are two
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setae on the coxal endite, except in species
of Enhydrosoma where the coxal endite is
fused to the basis and in Cletodes millero-
rum Hamond, 1973 and C. pseudodissimilis
Coull, 1971; Maxillulary basal complex
with eight setae; three on the distal endite,
two on the proximal endite, one represent-
ing the endopod and two the exopod. It is
thought that the primitive condition in the
family is 10 or 11 setae on the basal com-
plex, (six or seven on the basal endites and
two each representing the exopod and en-
dopod). This is the condition found in Cle-
todes, Intercletodes Fiers, Strongylacron
Gee & Huys and Schizacron Gee & Huys.
In Enhydrosoma, Enhydrosomella Monard,
Kollerua Gee, Stylicletodes l.ang and
Acrenhydrosoma (referred to below as the
Enhydrosoma group) there is a maximum
of six setae on the basal complex (four on
the basal endites and one each representing
the exopod and endopod).

In addition to the above autapomorphies,
the genus Triathrix is also characterized by
the following features: The sharply pointed,
triangular rostrum. The phylogenetic signif-
icance (and polarity) of this character is dif-
ficult to assess but no other cletodids have
a rostrum shape identical to these species
and there is evidence (Gee & Huys, 1996)
that the rostrum has a characteristic shape
in each genus; A mandibular palp with five
setae. The primitive condition in the family
1s six setae on the mandibular palp (two on
the inner, three on the distal and one me-
dially on the outer margin), found in some
species of Cletodes, Intercletodes and Mon-
ocletodes. Triathrix has lost the seta on the
outer margin, as has Strongylacron and oth-
er species of Cletodes with five palp setae,
except C. millerorum, which appears to
have lost the proximal seta on the inner
margin. Enhydrosoma curticauda Boeck,
1872, the remaining three species of Cle-
todes, Schizacron and Acrenhydrosoma
maccalli Schizas & Shirley, 1994, have four
setae on the palp, all having lost the seta on
the outer margin and one on the distal mar-
gin. All other genera or species where the
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condition is known, have three setae on the
palp, the additional lost seta beings the
proximal seta on the inner margin; Proxi-
mal maxillary syncoxal endite with two ar-
mature elements. The primitive condition in
the family is three elements on both syn-
coxal endites and is found in most species
where the condition has been reliably re-
ported. In a number of species of Enhydro-
soma there are two elements on the distal
endite but, except in Cletodes reductus
Moore, 1977 there are no reliable reports of
two elements on the proximal endite; Max-
illary allobasal endite with a spine and two
setae. Again the primitive condition within
the family is a spine and three setae on this
endite although all genera in the Enhydro-
soma group appear to have the Triathrix
condition; The two setae representing the
maxillary endopod are not fused at the
base. This is probably the primitive condi-
tion in the family and, as far as we know,
the basal fusion of these two setae is only
found in genera in the Enhydrosoma group;
Maxillipedal coxa without a seta. Most gen-
era in the family have retained the seta on
the coxa but it has been lost in a large num-
ber of the species at present placed in En-
hydrosoma (including the type species);
The shape of the female P5 in which the
baseoendopodal lobe and the exopod are
rectangular in shape and equally long. Only
in Stylicletodes is the P5 similarly shaped
but in this genus there are four or five setae
on each ramus compared to only three in
Triathrix. The rami of the female PS5 in
Strongylacron and Schizacron are equal in
length and bear three setae but are well sep-
arated (giving the limb a characteristic
U-shape) and the exopod is fused to the
baseoendopod. The female P5 exopod in
most species of Cletodes is long and rect-
angular but always bears five setae and the
endopodal lobe is usually much reduced.
Within the family, the morphology and setal
arrangement of the PS5 in both sexes are im-
portant in defining generic boundaries and
are undoubtably of great phylogenetic sig-
nificance (Fiers, 1996) but at the moment
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the relationships of these characters are dif-
ficult to understand; No sexual dimorphism
on swimming legs. Within the Cletodidae,
sexual dimorphism, when present, is found
on the P3 endopod, although in three spe-
cies of Enhydrosoma (E. longifurcatum
Sars, 1909, E. latipes (A. Scott, 1909) and
E. pericoense Mielke, 1990) it is also found
on the P3 exopod. The range of sexual di-
morphism on the P3 endopod, its origins
and homologies are discussed in detail by
Gee (1994), Gee & Huys (1996) and Fiers
(1996). Briefly however, the former two au-
thors regard the 3-segmented P3 endopod
in the male of Cletodes, Strongylacron,
Schizacron and Enhydrosoma curvirostre
(T. Scott, 1894) as a development (apomor-
phy) from an originally 2-segmented ramus
(plesiomorphic condition) and interpret the
absence of sexual dimorphism in some spe-
cies of Cletodes, Intercletodes and Mono-
cletodes as a secondary loss of sexual di-
morphism. The latter author, on the other
hand regards the 3-segmented ramus on the
male P3 as the plesiomorphic condition and
absence of sexual dimorphism as the most
advanced state.

We have not examined the single known
specimen of E. nicobarica which is a male
copepodid V and the description of Sewell
(1940) does not detail the structure of the
mouthparts. Nevertheless, the shape of the
rostrum, the setation of the antennal exopod
and the caudal ramus, and the structure of
the juvenile P5, all suggest that this speci-
men is a juvenile Triathrix. There is no ev-
idence of the posterior extension to the
cephalothorax in the drawing of the dorsal
view of the body of E. nicobarica (Sewell,
1940 fig. 85A). However, it is known (E
Fiers, pers. comm.) that one of two further
new species belonging to this genus from
Campeche Bank, Yucatan Peninsula, south-
ern Gulf of Mexico, has an even smaller
dorsal extension than that of 7. kalki. Fur-
ther, an examination of the copepodid V
specimens in our sample of 7. kalki, shows
that the posterior extension of the cepha-
lothorax is not developed in the last juve-
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nile stage (Fig. 6D-E). In addition, it
should be noted from Fig. 6D-E, firstly,
that there are eight socles on the cephalo-
thorax and ten on the free prosomites in co-
pepodid V rather than the four and six re-
spectively found in the adult and, secondly
that the median dorsal socles are well sep-
arated in copepodid V rather than fused as
in the adult of this species. Thus, it is clear
that the distinctive body features of the spe-
cies described in this paper may only ap-
pear in the adult and that the copepodid V
stage is the same as that drawn by Sewell
(1940) for E. nicobarica. Further, Sewell il-
lustrated the P1 endopod-2 of E. nicobarica
with only two elements (Sewell, 1940, fig.
85F) and noted that the inner distal element
of P2 exopod-3 was a spine-like element
(rather than a normal seta as in 7. montagni
and 7. kalki). Developmental studies on
Cletodidae (Fiers, 1991, 1996) indicate that
all setae present in the adult are also present
in copepodid V but may differ slightly in
appearance. Thus the absence of an inner
seta on Pl endopod-2 in E. nicobarica
clearly distinguishes it from the two species
described above but the form of the distal
elements on P2-endopod-3 may be just a
juvenile precursor of a normal seta and not
a distinguishing feature. Thus, it is clear
that E. nicobarica should be transferred to
the new genus Triathrix as T. nicobarica
new combination.

Finally, Triathrix appears to be limited in
its distribution to the Indo-Pacific Oceans
and the western Atlantic with three species
known to inhabit the Gulf of Mexico region
east of the central American isthmus, one
the Californian Pacific coast and one the In-
dian Ocean. Woodring (1966) presents ev-
idence from the fossil molluscan record
suggesting that the whole of the Caribbean
area and tropical eastern Pacific formed a
single biogeographic province during the
Miocene. Jones & Hasson (1985) suggest
that the Central American isthmus gradu-
ally emerged from about the time of the late
Miocene with final closure ocurring in the
southern part of the isthmus some three
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m.y.a. in the late Pliocene or early Pleisto-
cene. The present known distribution of
Triathrix suggests that the genus was in ex-
istence well before that date and that during
more recent times speciation within the
Gulf of Mexico region has been greater
than that in the eastern Pacific region. How-
ever, it must be remembered that the har-
pacticoid copepod fauna of the Caribbean
and Central American region is extremely
poorly known, especially for sublittoral
communities. Therefore the present known
distribution of species on either side of the
isthmus may be more a function of sam-
pling effort than the pace of evolution.
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